We have considered the problem of elastic wave velocities in a matrix containing aligned ellipsoidal fluid-filled cracks. This problem is relevant to a variety of geophysical applications, including crustal and mantle seismology and the behavior of stressed and dilatant rock. When the cracks are ellipsoids of revolution, the composite is transversely isotropic and is describable with five elastic constants. For aligned oblate spheroids the major reduction in velocity occurs along the axis of symmetry. The opening of new cracks, the widening of old cracks, or the reduction of pore pressure accompanying crustal dilatancy can be expected to cause a large decrease in compressional velocity and considerable compressional wave anisotropy.
joints) scales. Nur [1971] has discussed the problem of stressinduced crack orientation and gives a general treatment for velocities in a matrix containing oriented dry cracks.
In the case of crustal deformation the orientation of cracks is controlled by the orientation of the principal stresses. In particular, the occurrence of dilatancy should be associated with cracks aligned in a statistical sense. We shall investigate here the extreme case in which the cracks are parallel.
The overall elastic symmetry of a material containing parallel penny-shaped cracks is axial or transversely isotropic. Only five elastic constants are then independent. The extreme case of a laminated medium has been examined by Postma Copyright ¸ 1974 by the American Geophysical Union.
[ 1955] and Rytov [ 1956] . Rudski [1911 ] gives ordering relations between the elastic constants for such material.
In this paper we investigate the effect of aligned fluid-filled cracks on the elastic properties of an otherwise homogeneous isotropic material. The theory is valid for ellipsoidal cracks of arbitrary shape, but calculations are presented only for the case of oblate spheroids. The composite material has hexagonal elastic symmetry. The five independent elastic constants are then combined to give the wave velocities as a function of propagation direction.
Shear wave birefringence occurs for all directions of propagation except along the unique axis (for obvious reasons of symmetry). This effect is seen in the experiments of Nur and Simmons [ 1969] . The compressional. velocity is most affected in the direction of the unique axis, and is, as expected, dependent on the bulk modulus of the fluid phase. Maximum and minimum velocities bracket those for a medium with an isotropic crack distribution.
THEORY
We use the results of Eshelb.v [1957] to calculate the overall elastic constants of an isotropic matrix containing oriented •11ipsoidal inhomogeneities. This theory has been used by Walsh [1969] to calculate the elastic constants of a solid containing penny-shaped fluid-filled cracks with random orientation. Such a material is isotropic in the large and is described by two elastic constants.
We consider an isotropic matrix containing ellipsoidal fluidfilled zones where the axial ratios are a/b = a/c = a < 1. The Eshelby theory neglects interactions between inhomogeneities, and so we require a dilute solution of cracks; i.e., the porosity must be numerically much less than a. In calculating the velocities we assume low-frequency disturbances in the sense defined by Walsh [1969] . In the direction perpendicular to the cracks the Vv/Vs ratio is nearly normal for liquid-filled cracks but decreases rapidly as the bulk modulus of the fluid phase approaches that of a gas. Table 2 
